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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

YIOCKOHAJIEHHS BJIACTUBOCTEN TEIJIOBUIIIAIOUNX i HEUTPOHOIIOIJIMHAIOUNX €JIEMEHTIB aKTUBHUX 30H PEAKTOPIB

AEC n7151 BITYM3HSIHUX SIIEPHUX TEXHOJIOTIN IIPU NIOBOEHHIN MOAEPHU3aLlii i po30yI0Bi aTOMHOI €HepreTMKU YKpaiHu

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Improvement of heat-dissipating properties and neutron-absorbing elements of active zones of nuclear power
plant reactors for of domestic nuclear technologies during the post-war modernization and development of
Ukraine's nuclear power industry.

Pedepat yKpaiHCBHKOIO:

HaykoBi focinxeHHs nepuoro etany Temu M3022 6ysin cripssIMOBaHi Ha BUBHAYEHHS BIUIMBY BJIaCTUBOCTEN
KOHCTPYKLIMHUX 1€pHUX MaTepiaiB TBeJiB i nesiB Ha e(peKTUBHICTb, HAAINHICTD i 6e3MeKy po6oTu peakropiB AEC
Ta aHaJIi3 BIUIUBY 30BHIIIHIX YMHHUKIB Ha 1ii BacTUBOCTI. OO'€KT AOCIIIKEHb — TEIJIOBUALISIOU eJIeMeHTH (TBeJIn)
Ta ix 36ipKy | HEUTPOHOIIOIIMHAIOYI €JIeMEHTHU (T1€J11) PETryJI0I0UnX OPraHiB akTUBHUX 30H SIIEPHUX PEaKTOpPiB Ha
TEIJIOBMX HEUTPOHAX 3 BOZAOIO Iifl TUCKOM IBOKOHTYPHUX AEC 3 IOBXMHOIO KaMIlaHii B 6-7 pOKiB i (pi3uKo-XimiuHi
IIpoLiecy, 110 IPOTIKalOTh B HUX Mif| Yac eKkcrutyaTauii. [Ipegmet mociimkens — Gisuko-mexaHivyHi i Qpiznko-xiMmivdni
BJIACTMBOCTI (IOKa3HMKU yJIapPHOI MiLIHOCTi, TBEPJOCTi, MiKPOTBEPIOCTi, KOPO3iliHOi CTiliKOCTi, pafiaLifiHol
CTilIKOCTi, TEPMOCTIIKOCTi, PECYpPCHIi XapaKT€pUCTUKH) LIUPKOHIEBUX OO0JIOHOK TBEJIB, KOMILJIEKTYIOUUX
TEIJIOBUIISIOUNX 30ipOK i radpHieBUX HEMTPOHOIOIIMHAIOYMX CTPYIKHIB (M€J1iB) Ta iX KJIacTePiB BITYN3HSIHOTO
[IOBOEHHOTO BUPOOHUIITBA y Koomepalii 3 KoHuepHoM «Westinghouse» Ha 6a3i ykpaiHCbKUX SII€PHUX T€XHOJIOTIN
L7151 aKkTUBHUX 30H peakTtopiB BBEP (PWR) 3 noBXuHOI0 KaMnaHii 6-7 POKiB, a TAKOXX MaTeMaTU4Hi MOZei,
no6yoBaHi METOJaMU iHTEPBAJILHOTO PErpeciiiHOTO aHasi3y, 110 BUKOPUCTOBYIOThCS IJ151 OL[iHKY Ta ONTHUMIi3allii
LIUX BJIACTUBOCTEN. MeTOI HayKOBO-IOCiIHOI POOOTH € yIOCKOHANIEHHS, Ha 6a3i BUKOPUCTAHHS iHTepBaJIbHUX i
MOJIiHOMIaJIbHUX PerpeciiHuX Mopesiel it OOpOOKU eKCIIePUMEHTANIbHUX JaHuX, Gi3uKO-MeXaHiyHUX i Pizuko-
XiMIYHMX BJIACTUMBOCTEY TBEJIIB i eJiB, ix 36ipOoK Ta KjacTepiB akTUBHYX 30H sijepHUX peakTopiB AEC Ha TennoBux
HEUTPOHaX 3 BOAOIO i/l TUCKOM, BiJl IOKa3HUKIB SIKMX O6e3[1ocepenHbo 3aIeKUTh sAepHa i pagianiiina 6esnexka AEC
B YMOBaX HOPMAaJIbHOI €KCIITyaTallii i B yMOBaxX IPOEKTHUX i 3alIpOEKTHUX aBapill 3 BTPATOIO TEMJIOHOCIS MEPIIOTO

KOHTYpy Tuiy LOCA a60 SBO, 1m0 MOXYTb IPUBECTU [0 IJIaBJIEHHS aKTMBHOI 30HM PEAaKTOpa.

Pedepar aHIJIiHCBKOIO:

Scientific research on the first stage topic M3022 aimed at determining the influence of the properties of
structural nuclear materials such as fuel rods and pellets on the efficiency, reliability, and safety of NPP reactors
and analyzing the impact of external factors on these properties. The object of research is the fuel elements (fuel
rods) and their assemblies and neutron-absorbing elements (pellets) of the control bodies of the active zones of
thermal neutron nuclear reactors with pressurized water of double-circuit nuclear power plants with a campaign
length of 6-7 years and the physicochemical processes occurring in them during operation. The subject of research
is the physicomechanical and physicochemical properties (impact strength, hardness, microhardness, corrosion
resistance, radiation resistance, heat resistance, resource characteristics) of zirconium fuel cladding, fuel assembly
components and hafnium neutron-absorbing rods (pellets) and their clusters of domestic post-war production in
cooperation with the Westinghouse concern based on Ukrainian nuclear technologies for the cores of VVER
reactors (PWR) with a campaign length of 6-7 years, as well as mathematical models built using interval regression
analysis methods used to assess and optimize these properties. The purpose of the fundamental research work is
to improve, based on the use of interval and polynomial regression models for processing of experimental data,
physico-mechanical and physico-chemical properties of fuels and pellets, their assemblies and clusters of active
zones of nuclear reactors of NPPs using thermal neutrons with water under pressure, from the indicators of which
directly depends on the nuclear and radiation safety of the NPP under the conditions of normal operation and



under the conditions of design and pre-design accidents with the loss of the coolant of the first circuit of the
LOCA or SBO type, which can lead to melting of the active zone of the reactor.

Ingexc YIK: 621.039, 621.039.5

Koau TemaTHYHHUX PYOPHK: 44.33, 44.33.31

KepiBHHUKH po6OTH
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InenTudikarop ORCID ID:
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Y10CKOHANEHHS BJIACTUBOCTEN TEMIOBUIIAIOYNX | HEATPOHOIIOTJINHAIOYMX
€JIEMEHTIB aKTUBHUX 30H peakTopiB AEC 114 BITYM3HAHUX AIEPHUX TEXHOJIOTIN IIPU IIOBOEHHI MOIEPHU3ALLI i

PO30yIOBi aTOMHOi eHepreTuky YKpainu

Hassa HTII aHr/1ificbKOI0: Improvement of heat-dissipating properties and neutron-absorbing elements of
active zones of nuclear power plant reactors for of domestic nuclear technologies during the post-war
modernization and development of Ukraine's nuclear power industry

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'asmy3b 3acTOCYBaHHS: Eneprerrka, ATOMHA eHepreTuka, SlnepHa ¢isuka
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: V xoni Bukonanus nepioro erary HJIP 6ysiu po3po6iieHi i popmanizoBati peKoMeH ALl 10710
YAOCKOHAJIEHHS METOM0JIOTI] OL[iHIOBaHHS Ta ONTUMI3allil BJaCTUBOCTEN TEIJIOBUNINSIOUHNX i
HEUTPOHONOIJIMHAIOUYX €JIEMEHTIB, iX KOMIIJIEKTYI0YMX (HaKiHEYHUKIB, XBiCTOBUKIB), 30ipOK i KJlacTepiB aKTUBHUX
30H peakTopiB AEC 1151 BITYU3HSIHOIO SI€PHOTO MaJIMBHOTO LUKy 3 METOIO MiBUILIEHHS iX SIePHOI 1 pafialiiHoi
0e31eKy, B TOMY YMCJIi B yMOBax yZapHOTO MOIIKO/KEHHS YCTaTKyBaHHS BillCbKOBOTO XapaKTepy. 3alIpolOHOBaHi
OHOBJIEH] (OIITMMi30BaHi Ha OCHOBI TeOPii IJIaHyBaHHS €KCIIEPYMEHTIB) [IJIaHU ITPOBeJeHHS (Pi3NYHUX
€KCIIEPMMEHTIB 3 OL[iHKM (i3UKO-MEXaHIYHUX i (PI3NKO-XiMiUHMX [T0KA3HUKIB 3pa3KiB KOHCTPYKUIMHUX IUPKOHi€EBUX
i radHieBUX s;I€pHUX MaTepPiasliB TBEJIB i M1€J1iB aKTUBHUX 30H SIIEPHUX PEAKTOPIB 3 METOI0 3MEHUIEHHSI
HEBU3HAYEHOCTI PE3YJIbTaTiB MX €KCIIEPUMEHTIB. [l0Ka3aHO KOPEKTHICTh 3aCTOCYBaHHS iHTEPBAJIBHOTO
perpeciiiHoro aHanisy B CUTyallii HEBU3HAYEHOCTI, HEIIOBHOTHU iH(opMallii, TOXNOOK BUMipIOBaHb B
€KCIIEPUMEHTAJIbHUX JaHUX BU3HAYEHHS BMICTY JOMILIOK B 3pa3Kax MeTajy i MOro pisHUX BJIaCTUBOCTEM.

[TpoBenenHo anpobariito MeToy OLiHKYM IIapaMeTpiB iHTepBasbHOI JiHiIIHOI Ta noJsiHoMianbHOI perpecii.
ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: 3menmenns snocy obnagHanus
Bnyins HTII Ha moBKiJjs:
BnpoBagskeHHs HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI

IToyaToK eramy: 01.2024

3akiH4YeHHs eTamy: 12.2024
Crno>kuBavi NPOAYKILii: [[pOEKTHO-KOHCTPYKTOPChKi TeHEPYIOUi MiANPUEMCTBA €HEPTETUYHO] rasysi
IlepcrieKTHBHI PUHKH: PUHKY CIIOKMBAHHS €HEProMaIIMHOGYAIBHOI | eHepreTnyHoi rasysi B VkpaiHi
XapakTep criBpoGiTHHIITBA 3 iHBECTOPOM

IToTpiGHMI 0GCAT iIHBECTHILiH, THC. TPH.:

IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:

HagaBHicTb 6i3Hec-IJIaHY:

TexHiKO-eKOHOMiYHe OOrpyHTYBaHHS:

IloTeH1iaIbHUE O0OCST IIPOJAIKY, THC. TPH..



OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):
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